The blood flow dynamics in microcirculation depends strongly on the motion, deformation and interaction of red blood cells (RBCs) within the microvessel. We present confocal micro-PTV measurements on the motion of individual RBCs through a circular polydimethysiloxane (PDMS) microchannel. The RBC radial displacement and dispersion calculated from these measurements show that the RBC paths are strongly dependent on the both Hct and plasma layer. In order to obtain more detailed information of the non-Newtonian property of blood a novel computational scheme is also described. The simulated flow dynamics were in good agreement with the Casson flow model and in vivo observations. In the near future by comparing both results we hope to clarify a variety of complex phenomena occurring at the microscale level.
and also ghost cells to obtain visible trace RBCs through the microchannel. Recently, considerable progress in the development of confocal microscopy and consequent advantages of this microscope over the conventional microscopes have led to a new technique known as confocal micro-PIV [13, 15, 18, 21] . This technique combines the conventional PIV system with a spinning disk confocal microscope (SDCM). Due to its outstanding spatial filtering technique together with the multiple point light illumination system, this technique has the ability to obtain in-focus images with optical thickness less than 1 μm.
In a numerical context, blood flow in large arteries is usually modeled as a continuum however this assumption is not valid in small vessels such as arterioles and capillaries. In this way, we are developing an integrative multi-scale model to simulate the blood flow at mesoscopic level. This computational approach may provide important information on the rheology of blood in small vasculatures where non-Newtonian property of blood is not negligible.
The main purpose of this paper is to measure flow behavior of individual RBCs at different haematocrits (Hct) through a 75 μm circular polydimethysiloxane (PDMS) microchannel by means of confocal micro-PTV system. Moreover we introduce an integrative multi-scale model to simulate the blood flow behavior through microvessels in order to obtain more detailed insights about the blood rhelogical properties at cellular level.
Confocal Micro-PTV Measurements of RBCs

Materials and Methods
Working Fluids and Microchannel
Four working fluids were used in this study: dextran 40 (Dx40) containing about 3% (3 Hct), 13% (13 Hct), 23% (23 Hct) and 37% (37 Hct) of human RBCs. The blood was collected from a healthy adult volunteer, where ethylenediaminetetraacetic acid (EDTA) was added to prevent coagulation. The RBCs where separated from the bulk blood by centrifugation (1,500 RPM for 5 min) and aspiration of the plasma and buffy coat and then washed twice with physiological saline (PS). The washed RBCs were labeled with a fluorescent cell tracker (CM-Dil, C-7000, Molecular Probes) and then diluted with Dx40 to make up the required RBCs concentration by volume [10, 12] . All blood samples were stored hermetical at 4 • C until the experiment was performed at controlled temperature of about 37 • C. All procedures in this experiment were carried out in compliance with the Ethics Committee on Clinical Investigation of Tohoku University.
By using a soft lithography technique it is possible to fabricate easily precise and reproducible rectangular microchannels at low cost. Rectangular PDMS microchannel with a low aspect ratio seems to be appropriate to perform confocal micro-PIV measurements of in vitro blood [14] . However, this geometry may not reflect the
